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(si) Semiconductor laser device. 



(57) According to this invention, a semiconductor 
laser device includes a compound semiconduc- 
tor substrate (11), a double hetero structure 
formed on the compound semiconductor sub- 
strate and having an active layer (14) and first 
and second cladding layers (13, 15) which inter- 
pose the active layer (14), a current blocking 
region (19) formed in one facet portion of the 
double hetero structure in a resonator direc- 
tion. A reflecting layer (19) is arranged on the 
other facet of the double hetero structure in the 
resonator direction and has a reflectance high- 
er than that of a natural cleavage surface, there- 
by shifting the oscillation wavelength of the 
laser device to a long wavelength side with 
respect to the wavelength of spontaneous radi- 
ation emitted from one facet of the double 
hetero structure. 
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The present invention relates to a semiconductor 
laser device using a compound semiconductor mate- 
rial and, more particularly, a semiconductor laser de- 
vice having a current blocking region in end face por- 
tions (facet portions) thereof in a resonator direction. 

In recent years, a semiconductor laser emitting a 
light of a short wavelength has been developed to be 
applied to a high-density optical disk system, a high- 
speed laser printer, a bar code reader, and the like. 
Underthese circumstances, an InGaAfP laser having 
an oscillation wavelength in a G.6-|jim band (red re- 
gion) and a GaAfAs laser having an oscillation wave- 
length in a 0.8-um band (infrared region) have re- 
ceived a great deal of attention as a promising semi- 
conductor laser emitting a light of a short wavelength. 
In addition, a high-output laser having a 30-mW out- 
put has been strongly demanded to be mainly applied 
to the field of optical disks or the like. 

In order to answer the above demands, in recent 
years, a laser having a window structure for rendering 
the facet portions transparent to an oscillation wave- 
length, and a laser having a current blocking struc- 
ture in which a current blocking region is formed in the 
facet portions have been proposed. 

Since the facet portions in the laser having the 
window structure is transparent to the oscillation wa- 
velength, COD (Catastrophic Optical Damage) 
caused by an increase in temperature of the facet por- 
tions can be prevented, and a very high output can be 
expected. For this reason, the technique of the laser 
having the window structure is regarded as an impor- 
tant technique required for realizing a 30-mW output 
and simultaneously realizing a high output and emis- 
sion of a light of a short wavelength. However, com- 
plicated processes are required for manufacturing 
this laser. 

On the other hand, the laser having the current 
blocking structure can be manufactured by relatively 
simple processes, and a high output can be expected 
by the following effect. An increase in temperature of 
facet portions of the laser is suppressed to suppress 
the recombination of carriers in the facet portions. 
However, the number of excited carriers in a current 
blocking region in the facet portions of the laser are 
easily short compared with that in an injection region, 
and the bandgap of the facet portions are actually de- 
creased. For this reason, the facet portions absorbs 
light having the oscillation wavelength, and a COD 
level is decreased, thereby disadvantageous^ limit- 
ing a high-output operation. 

As described above, in a semiconductor laser 
having a conventional current blocking structure ex- 
pected as a promising high-output semiconductor las- 
er, the bandgap of an active layer in the facet portions 
are actually decreased to cause a decrease in COD 
level, thereby disabling a sufficiently high output. 

It is an object of the present invention to provide 
a semiconductor laser device having a current block- 



ing structure which is capable of suppressing light ab- 
sorption in facet portions and has a high COD level 
and excellent light output characteristics. 

According to an aspect of the present invention, 
s there is provided a semiconductor laser device com- 
prising a compound semiconductor substrate, a dou- 
ble hetero structure formed on the compound semi- 
conductor substrate and including an active layer and 
first and second cladding layers which interpose the 
10 active layer, a current blocking region formed in at 
least one of facet portions of the double hetero struc- 
ture in a resonator direction, and reflecting means ar- 
ranged on at least one of facets of the double hetero 
structure in the resonator direction and having a re- 
ts flectance higher than that of a natural cleavage face. 

According to another aspect of the present inven- 
tion, there is provided a semiconductor laser device 
comprising a compound semiconductor substrate, a 
double hetero structure formed on the compound 
20 semiconductor substrate and including an active layer 
and first and second cladding layers which interpose 
the active layer, a current blocking region formed in 
at least one facet portions of the double hetero struc- 
ture in a resonator direction, and a wavelength control 
25 structure for performing a control operation for shift- 
ing an oscillation wavelength of the active layer to a 
long wavelength corresponding to a bandgap smaller 
than a bandgap of the active layer by not less than 
35 meV. 

30 According to still another aspect of the present in- 

vention, there is provided a semiconductor laser de- 
vice comprising a compound semiconductor sub- 
strate, a double hetero structure formed on the com- 
pound semiconductor substrate and including an ac- 
35 tive layer and first and second cladding layers which 
interpose the active layer, a current blocking region 
formed in at least one of facet portions of the double 
hetero structure in a resonator direction, and means 
for shifting an oscillation wavelength of the laser de- 
40 vice to a long wavelength side with respect to a wa- 
velength of spontaneous radiation emitted from fac- 
ets of the double hetero structure. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
45 junction with the accompanying drawings, in which: 
Fig. 1 is a partially cutaway perspective view 
showing an arrangement of a semiconductor las- 
er device according to the first embodiment of the 
present invention; 
so Fig. 2 is a graph showing a relationship between 

the thickness of an active layer and the oscilla- 
tion wavelength of the semiconductor laser 
shown in Fig. 1; 

Fig. 3 is a graph showing a relationship between 
55 the axial inclination angle of the major surface of 

the substrate from a [100] direction and a differ- 
ence between an oscillation wavelength and a PL 
wavelength; 
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Fig. 4 is a graph showing the reliability of the sem- 
iconductor laser shown in Fig. 1 compared with 
the reliability of a conventional laser; 
Fig. 5 is a sectional view showing an arrange- 
ment of a semiconductor laser according to the 
second embodiment of the present invention; 
and 

Fig. 6 is a graph showing a relationship between 
a COD level and a peak difference between a 
coupling wavelength of a diffraction grating and 
a bandwidth of the semiconductor laser shown in 
Fig. 5. 

As the gist point of the present invention, in a 
semiconductor laser device having a current blocking 
structure, the peak wavelength (oscillation wave- 
length) of a gain is shifted to a long wavelength side 
to suppress light absorption in facet portions of the 
device. 

As a means for shifting the peak wavelength (os- 
cillation wavelength) of the gain to the long wave- 
length side, a highly reflective layer is arranged on 
one facet of the laser device in a resonator direction, 
or a wavelength control structure such as a diffraction 
grating is used. 

When the highly reflective layer is arranged on 
the facet in the resonator direction, the oscillation wa- 
velength is larger than that of a wavelength corre- 
sponding to the bandgap of an active layer. For this 
reason, the facet portion is very difficult to actually 
absorb light having the oscillation wavelength. As a 
result, a COD level is improved, and reliability of the 
device can also be improved. 

In addition, when the wavelength control struc- 
ture such as a diffraction grating is used, a COD level 
is improved as described above. More specifically, 
when the oscillation wavelength is set to be a wave- 
length corresponding to a bandgap larger than that of 
the bandgap of an active layer by 35 meV or more, 
and more preferably, 40 to 80 meV or more, the COD 
level can be largely improved. 

As preferable embodiments of the present inven- 
tion, the following conditions (1) to (3) are given. 

(1) The thickness of an active layer may be set to 
be 0.04 nm or more, and more preferably, set 
within a range of 0.04 to 0.1 urn. 

(2) AGaAs substrate having a plane direction in- 
clined at an angle of 2° or more, and more prefer- 
ably, 5 to 15°, from [100] to [010] directions may 
be used as a semiconductor substrate, and a dou- 
ble hetero structure may consist of an InGaAfP- 
based material. 

(3) A current blocking region may be formed in 
one facet portion of the device, and a highly re- 
flective coating layer may be formed on the ot her 
facet opposite to the current blocking region. 
Various embodiments of the present invention 

will be described below. 

Fig. 1 is a partially cutaway perspective view 



showing an arrangement of a semiconductor laser 
device according to the first embodiment of the pres- 
ent invention. In this embodiment, the peak wave- 
length (oscillation wavelength) of a gain is shifted to 
5 a long wavelength side by forming a highly reflective 
layer on a facet portion of the device in the resonator 
direction. 

In Fig. 1, reference numeral 11 denotes an n-type 
GaAs substrate having a plane direction inclined at an 
10 angle of 5° from [100] to [001] directions. An n-type 
GaAs buffer layer 12 is formed on the substrate 11. 
On the buffer layer 12, a double heterojunction struc- 
ture is formed. The double heterojunction structure is 
constituted by a p-type cladding layer 13 (Si-doped, 
is 3 to 5 x 10 17 cm- 3 ) consisting of n-type 
ln 0 5(Ga 0 .3A(o.7)o.s. an active layer 14 (undoped) con- 
sisting of lno.5Gao.5P. a p-type cladding layer 15 (Zn- 
doped, 3 to 5 x 10 17 cm- 3 ) consisting of p-type 
ln 0 .5(Ga 0 .3Af 0.7)0.5, a p-type et^ingjtgpjayer 16 (Zn- 
20 doped, 3 to 5 x 10 17 crrr 3 ) consisting of p-type 
ln 0 .5Ga 05 , and a p-type cladding layer 17 (Zn-doped, 
3 to 5 x 10 17 cm- 3 ) consisting of a p-type 
I n 0 .5(Ga 0 .3Af 0.7)0.5- The cladding layer 17 is formed in 
a stripe-mesa shape, and a p-type cap layjsM8 (Zn- 
25 doped, 1 x 10 18 cm- 3 ) consisting of p^typelno.sGao.s is 
formed on the cladding layer 17. 

In this case, amounts of In, Ga, and AC in the 
compositions of these layers are determined such 
that the lattice constant of each of the layers 1 3 to 1 7 
30 of a double heterojunction and the cap layer 18 is 
equal to that of the GaAs substrate 11 and that the 
bandgap energy of each of the cladding layers 1 3 and 
15 is larger than that of the active layer 14. 

A current confining layer 19 consisting of n-type 
35 GaAs is formed on the side of the cladding layer 1 7, 
and a contact layer 20 (Zn-doped, 5 x 1 0 18 cm- 3 ) con- 
sisting of p-type GaAs is formed on the current con- 
fining layer 19 and the cap layer 18. At this time, as 
shown in Fig. 1 , the current confining layer 19 is also 
40 formed in one facet portion (the front surface) in the 
resonator direction, and this current confining layer 
19 serves as a current blocking region. The current 
blocking region has a length of 25 urn. A p-side elec- 
trode 21 is formed on the upper surface of the contact 
45 layer 20, and an n-side electrode 22 is formed on the 
lower surface of the substrate 11. In addition, a highly 
reflective coating layer 23 consisting of a dielectric 
film such as a multi-layered film of AC 2 0 3 -Si is formed 
on the other facet (the rear surface) in the resonator 
50 direction. 

An optical waveguide operation is performed by 
the cladding layers 15 and 17 formed in a stripe-mesa 
shape. The thickness of the cladding layer 13 is set 
to be 0.8 \xm, the thickness of the active layer 14 is 
55 set to be 0.05 ^m, and the thickness of the cladding 
layers 15 and 17 at a ridge portion is set to be 0.8 urn. 
The thickness of th etching stop layer 1 6 is set to be 
0.02 (im, and the width of a mesa bottom portion is 
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set to be 5 urn. The buffer layer 12 is formed to im- 
prove the quality of InGaAfP crystal formed on GaAs ( 
and it is not necessary required. 

The above-described semiconductor laser shown 
in Fig. 1 has thefollowing characteristic features. That 5 
is, the layer having a low reflectance of 20% is formed 
on the front facet (the side having the current block- 
ing region), the highly reflective coating layer 23 hav- 
ing a high reflectance of 95% is formed on the rear 
facet, and the plane direction of the substrate 1 and 10 
the thickness of the active layer 14 are optimized. Ba- 
sic arrangements other than the above arrangement 
are the same as those of a semiconductor laser hav- 
ing a conventional current blocking structure. 

The following structure is proposed. That is, after 1 5 
the p-type GaAs contact layer 20 is grown, Zn is se- 
lectively diffused in the p-type cladding layer 15 un- 
der the n-type GaAs current confining layer 19 to dis- 
order the natural superlattice of the active layer 14, 
and the current blocking region is used as a window 20 
portion. However, in the first embodiment, the diffu- 
sion is not performed, and the bandgap of the active 
layer 14 in the current blocking region is equal to that 
of each of other stripe portions. In a laser having a 
window structure in which a natural superlattice is 25 
disordered, long-period reliability is degraded by dis- 
ordering the natural superlattice. However, this prob- 
lem is avoided in the structure of the first embodi- 
ment. 

In order to obtain a laser having an improved 30 
COD level and high reliability even in a high-output 
operation, the structure parameters of the semicon- 
ductor laser including a facet coating layer must be 
set within predetermined ranges. These structure 
parameters are merely examples. Optimization of the 35 
structure parameters will be described mainly in a 
case wherein the peak of a gain in an a laser having 
a current blocking structure is shifted to a long wave- 
length direction. 

First, absorption of oscillation light in facet por- 40 
tions of the semiconductor laser will be described be- 
low. In general, the bandgap of a semiconductor de- 
pends on temperatures, and the light absorption of 
the semiconductor is actually influenced by the con- 
centration of excited carriers. A light absorption coef- 45 
f icient of incident light considerably depends on a wa- 
velength near the bandgap of the semiconductor. In 
addition, in facet portions of the semiconductor laser, 
an actual bandgap is decreased due to formation of 
a surface level or the like. so 

Since a current is not injected in a facet portion 
of the laser of the current blocking structure, an in- 
crease in temperature is suppressed. When the tem- 
perature is calculated in consideration of the thermal 
conductivity of semiconductor layers such as an In- 55 
GaAfP layer and a GaAs layer, it falls within a range 
of 20 to 30°C. When this value is converted into a 
bandgap, the peak of a gain of the laser is shifted to 



a short wavelength side by 4 to 6 nm. On the other 
hand, since injection of carriers is suppressed, a large 
number of non-excited carriers are present, and light 
absorption tends to increase in the facet portion. 

However, a direct transition type semiconductor 
used as an active layer of a semiconductor laser has 
an absorption coefficient changed by an incident light 
intensity, and the semiconductor has a property of ab- 
sorbing supersatu ration, i.e., the semiconductor be- 
comes transparent when the absorption coefficient is 
larger than a predetermined value. At the COD level 
referred to in the embodiment, an increase in light ab- 
sorption caused by injecting no carrier can be ne- 
glected. 

As an important factor capable of controlling ab- 
sorption of oscillation light in facet portions of the las- 
er having a current blocking structure, the peak of an 
oscillation wavelength, i.e., a gain, is shifted to a long 
wavelength direction as much as possible. In a facet 
emission laser in the first embodiment, since a carrier 
loss occurs in the resonator direction, the peak of the 
gain is set at a point which is shifted from a band edge 
toward the long wavelength side by about 10 nm. 

When the peak of the gain can be further shifted 
to the long wavelength side in the laser having the 
current blocking structure, the bandgap of the facet 
is shifted to a short wavelength side by suppressing 
the above-mentioned increase in temperature, there- 
by sharply decreasing the light absorption of the facet 
portion. When a peak difference between the band 
edge and the gain becomes about 20 nm, the COD 
level can be increased to a pseudo level equal to the 
COD level of a window structure. When the peak dif- 
ference is 20 nm or less, since light absorption of the 
facet portion can be decreased, reliability can be re- 
markably improved. 

In this case, as a method of shifting the peak of 
a gain to a long wavelength side, the following meth- 
ods are known. 

(1) A current density and a carrier concentration 
are decreased during oscillation. 

(2) Crystal growth conditions are optimized. 
According to method (1), a characteristic feature 

of a gain, i.e., the peak of the gain is shift to the long 
wavelength side as an injected carrier concentration 
is decreased, is used. More specifically, the present 
inventors obtain the effect by applying a highly reflec- 
tive layer, optimizing the thickness of an active layer, 
and forming a current blocking layer in only facet por- 
tion. Since the highly reflective layer can decrease a 
reflection loss, it can effectively decrease a current 
density and a carrier concentration. When the highly 
reflective layer has a reflectance higher than that of 
a native facet, the above effect can be obtained. The 
reflectance of the highly reflective layer is preferably 
set to be 80% or more to obtain a satisfactory effect. 
In the first embodiment, since one facet of the laser 
had a reflectance of 95%, a threshold current value 
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could be decreased by 20%. On the light emission 
side, the reflectance may be decreased to decrease 
the light density in the facet such that the threshold 
current value is not largely increased. 

Fig. 2 shows a relationship between the thick- 5 
ness of the active layer and an oscillation wave- 
length. When the thickness of the active layer is 0.04 
um or less, the oscillation wavelength begins to be 
shortened. This is because a threshold current den- 
sity is increased by an increase in light leakage and 10 
because of the essential behavior of the peak of the 
gain in accordance with an increase in carrier con- 
centration caused by a decrease in thickness of the 
active layer. Therefore, the thickness of the active 
layer is preferably set to be 0.04 \xm or more. On the 15 
other hand, when the thickness is set to be 0.1 um or 
more, a threshold current density itself is sharply in- 
creased, and the light density in the active layer is in- 
creased. For this reason, a COD.Ievel is decreased, 
and a high output cannot easily be obtained in the las- 20 
er having the current blocking structure of the em- 
bodiment. Therefore, the thickness of the active layer 
is preferably set to be 0.1 jim or less. 

According to the above method, since a loss is 
minimized in the current blocking region, a threshold 25 
value or the like cannot be easily increased. However, 
in consideration of facilitation of cleavage, the block- 
ing region is preferably formed in only one facet por- 
tion of the laser. 

According to method (2), the present inventors 30 
found a remarkable effect by using a substrate having 
a major surface axially inclined from [100] to [010] di- 
rections. Fig. 3 shows a relationship between the in- 
clination angle of a plane direction of the substrate 
surface and a difference between an oscillation wa- 35 
velength and a PL wavelength (corresponding to a 
band end). Although the oscillation wavelength was 
generally set to be 10 nm, when the plane direction 
was inclined at angle of 2° or more, the wavelength 
was increased to 15 nm. Although the reason for this 40 
phenomenon was not apparent, the phenomenon is 
regarded as a phenomenon related to disordering of 
a natural superlattice. 

As described above, the semiconductor laser 
(Fig. 1) having the optimized structure parameters 45 
was oscillated at a threshold value of 50 mA when the 
resonator length was set to be 400 nm, and the COD 
was not performed until the output level of the laser 
reached 100 mW. Fig. 4 shows the reliability of each 
of a normal semiconductor laser, a semiconductor so 
laser having a current blocking structure, and a sem- 
iconductor laser having a current blocking structure 
having one facet on which a highly reflective layer is 
formed. The normal laser was degraded after the las- 
er was operated for several hundred hours under con- 55 
ditions of 50°C and 20 mW, and the blocking semicon- 
ductor laser was degraded after the laser was oper- 
ated for 1 ,000 hours. However, the blocking laser hav- 



ing the highly ref lectiv coating layer could be stably 
operated for 2,000 hours or more. 

As described above, in the semiconductor laser 
according to the first embodiment, in addition to the 
current blocking structure, the highly reflective layer 
23 is formed on one facet, and the plane direction of 
the substrate 11 and the thickness of the active layer 
14 are optimized. For these reasons, an oscillation 
wavelength can be shifted to a long wavelength side. 
Therefore, since light absorption in the facet portion 
is suppressed to increase an COD level, a high output 
can be obtained, and the reliability of the laser can be 
improved. 

Fig. 5 is a sectional view showing an arrange- 
ment of a semiconductor laser according to the sec- 
ond embodiment of the present invention. The sec- 
ond embodiment is* different from the above- 
described first embodiment in the following point. 
That is, a distributed feedback (DFB) structure using 
a diffraction grating is used to further positively shift 
a wavelength of a emitting light to a long wavelength 
side. 

Reference numeral 51 denotes an n-type GaAs 
substrate having a plane direction inclined at an angle 
of 5° from [100] to [010] directions. An n-type GaAs 
buffer layer 52 is formed on the substrate 51 . A dou- 
ble heterojunction structure constituted by an n-type 
InGaAf P cladding layer 53, an InGaP active layer 54, 
a p-type ln 0 .5(Ga 0 .65Af 0.35)0.5? first optical guide layer 
55, a. p-type lno.5(Ga a9 Ato.i)o.5P second optical guide 
layer 56, and a p-type InGaAf P cladding layer 57 is 
formed onthe buffer layer 52. A p-type lno.5Gao.5P cap 
layer 58 (zn-doped, 1 x 10 18 cm- 3 ) is formed on the 
cladding layer 57. A large number of grooves are 
formed in the surface of the second optical guide lay- 
er 56, thereby constituting a diffraction grating. 

The compositions and impurity doping amounts 
of the cap layer 58 and the layers of the double het- 
erojunction except for the optical guide layers 55 and 
56 are set to be equal to those in the first embodi- 
ment. Although the PL wavelength (corresponding to 
a band end) of the active layer 54 is 660 nm, the per- 
iod of the diffraction grating formed in the second 
optical guide layer 56 is set to be coupled with a wa- 
velength of 680 nm. 

Note that the distributed feedback (DFB) struc- 
ture is the structure in which laser oscillation is in- 
duced and oscillation wavelength is controlled by a 
diffraction grating formed in a resonator. 

An n-type GaAs current confining layer 59 is 
formed on the double heterojunction except for a 
stripe portion, and a p-type GaAs contact layer 60 is 
formed on the current confining layer 59 and the cap 
layer 58. The current confining layer 59 forms a stripe 
in a junction plane parallel direction. As shown in Fig. 
5, the current confining layer 59 is also formed in the 
front facet portion to form a current blocking struc- 
ture. The length of a current blocking region is set to 
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be 25 urn. Ap-side electrode 61 is formed on the up- 
per surface of the contact layer 60, and an n-side 
electrode 62 is formed on the lower surface of the 
substrate 51. Furthermore, a highly reflective layer 
63 having a reflectance of 95% is formed on the rear 
facet of the resultant structure. 

In the second embodiment, as a method of shift- 
ing the peak of a gain to a long wavelength side, a 
DFB structure is positively used. A peak difference 
between the combination wavelength of the diffrac- 
tion grating constituting the DFB structure and a band 
edge is set to be 50 meV in terms of energy. In this 
structure, an oscillation wavelength capable of pre- 
venting light absorption of a facet portion can be easi- 
ly set. Fig. 6 shows a relationship between a COD lev- 
el and a peak difference between the combination 
wavelength of the diffraction grating and the band 
end. When the peak difference was 35 meV or less, 
the COD level was set to be about 15 mV. When the 
peak difference was 35 meV or more, COD was rarely 
caused. 

Other methods of shifting the peak of a gain to a 
long wavelength side, as described in the first em- 
bodiment, are exemplified as a method in which a 
current density and a carrier concentration during os- 
cillation are decreased, and a method in which crystal 
growth conditions are optimized. Also in the second 
embodiment, when either method is used, a longer 
wavelength can be obtained. 

As described above, the semiconductor laser 
(Fig. 5) having the optimized structure parameters 
was oscillated at a threshold value of 55 mA when the 
resonator length was set to be 400 u.m, and COD was 
not caused until the output level of the laser reached 
120 mW. 

In the other embodiment of the present invention, 
the present invention can be applied to a semicon- 
ductor laser device in which an active layer and clad- 
ding layers consist essentially of group ll-VI com- 
pound semiconductor with improvement in COD lev- 
el. Thus, since output characteristics are generally 
limited by COD in the semiconductor laser emitting 
visible light, the present invention can be effectively 
applied to the semiconductor laser emitting visible 
light. 

The present invention is not limited to the above 
embodiments. In the above embodiments, although 
an active layer consists of InGaP, the active layer may 
consist of an InGaAfP quarternary mixed crystal. 
Other materials containing As, N, Zn, Se, B, and the 
like may be used as the materials of the active layer 
and a cladding layer. The structure of the semicon- 
ductor laser is not limited to the structures shown in 
Figs. 1 to 5, and the structure of the semiconductor 
laser can be properly changed in accordance with 
specifications. In addition, an oscillation wavelength 
can be controlled by not only the DFB structure but a 
structure obtained by arranging a wavelength control 



structure outside a laser. Various changes and mod- 
ifications may be effected without departing from the 
spirit and scope of the present invention. 

As described above, according to the present in- 

5 vention, in a semiconductor laser having a current 
blocking structure in a facet portion of the semicon- 
ductor laser, the peak wavelength of a gain is shifted 
to a long wavelength side to suppress light absorption 
in the facet portion. Therefore, a semiconductor laser 

10 device having a high COD level and sufficiently ex- 
cellent high-output characteristics can be obtained. 
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Claims 



A semiconductor laser device including: 

a compound semiconductor substrate 

(11); 

a double hetero structure formed on said 
compound semiconductor substrate (11) and 
having an active layer (14) and first and second 
cladding layers (13, 15) which interpose said ac- 
tive layer (14); 

a current blocking region (19) formed in at 
least one of facet portions of said double hetero 
structure in a resonator direction; and 

reflecting means (23) arranged on at least 
one of facets of said double hetero structure in 
the resonator direction and having a reflectance 
higher than that of a natural cleavage surface. 

A device according to claim 1 , characterized in 
that said reflecting means (23) has a reflectance 
of not less than 50%. 

A device according to claim 1, characterized in 
that said reflecting means (23) has a reflectance 
of not less than 90%. 

A device according to claim 1, characterized in 
that said reflecting means is a coating layer con- 
sisting essentially of a dielectric film. 

A device according to claim 1 , characterized in 
that said active layer (14) has a thickness of not 
less than 0.04 urn. 



6. A device according to claim 1, characterized in 
that said active layer (1 4) has a thickness of 0.04 

so to 0.1 |im. 

7. A device according to claim 1 , characterized in 
that said compound semiconductor substrate 
(11) is a GaAs substrate having a plane direction 

55 inclined from [100] to [010] at an angle of not less 

than 2°. 

8. A device according to claim 1, characterized in 
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that said double hetero structure consists essen- 
tially of an InGaAf P-based material. 

9. A device according to claim 1, characterized in 
that said double hetero structure consists essen- 5 
tially of a group ll-VI compound. 

10. A semiconductor laser device including: 

a compound semiconductor substrate 
(51); 10 

a double hetero structure formed on said 
compound semiconductor substrate (51) and 
having an active layer (54) and first and second 
cladding layers (53. 57) which interpose said ac- 
tive layer; 15 

a current blocking region (59) formed in at 
least one of facet portions of said double hetero 
structure in a resonator direction; and 

a wavelength control structure for per- 
forming a control operation for shifting an oscil- 20 
lation wavelength of said active layer (54) to a 
long wavelength corresponding to a bandgap 
smaller than a bandgap of said active layer (54) 
by not less than 35 mev. 

25 

11. A device according to claim 10 f characterized in 
that said wavelength control structure has a dis- 
tributed feedback structure including a diffraction 
grating. 

30 

12. A device according to claim 10, characterized by 
further comprising reflecting means (63) ar- 
ranged on at least one of facets of said double 
hetero structure in the resonator direction and 
having a reflectance higher than that of a natural 35 
cleavage surface. 

13. A device according to claim 12, characterized in 
that said reflecting means (63) has a reflectance 

of not less than 50%. 40 



that said compound semiconductor substrate 
(51 ) is a GaAs substrate having a plane direction 
inclined from [1 00] to [01 0] at an angle of not less 
than 2°. 

19. A device according to claim 10, characterized in 
that said double hetero structure consists essen- 
tially of an InGaACP-based material. 

20. A semiconductor laser device including: 

a compound semiconductor substrate (11 , 

51); 

a double hetero structure formed on said 
compound semiconductor substrate and having 
an active layer (14, 54) and first and second clad- 
ding layers (13, 53, 15, 57) which interpose said 
active layer (14, 54); 

a current blocking region (19, 59) formed 
in at least one of facet portions of said double het- 
ero structure in a resonator direction; and 

means for shifting an oscillation wave- 
length of said laser device to a long wavelength 
side with respect to a wavelength of spontaneous 
radiation emitted from a facet of said double het- 
ero structure. 



14. A device according to claim 12, characterized in 
that said reflecting means (63) has a reflectance 
of not less than 90%. 

45 

15. A device according to claim 12, characterized in 
that said reflecting means is a coating layer con- 
sisting essentially of a dielectric film. 

16. A device according to claim 10, characterized in so 
that said active layer has a thickness of not less 
than 0.04 \irr\. 

17. A device according to claim 10, characterized in 
that said active layer (54) has a thickness of 0.04 55 
to 0. 1 urn. 

18. A device according to claim 11, characterized in 
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